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Claims 

[ci] An imaging tube assembly comprising: 
an insert liaving a vacuum cliamber; 
an anode residing witiiin said vacuum cliamber and ro- 
tating on a shaft via at least one bearing; and 
at least one seal residing between said insert and said 
shaft, said at least one seal preventing passage of at 
least one gas into said vacuum chamber. 

[c2] An assembly as in claim 1 further comprising at least 
one pressure transition chamber coupled to said insert 
and said shaft, said at least one pressure transition 
chamber having a middle pressure between an internal 
fluid pressure of said vacuum chamber and an external 
fluid pressure of said insert. 

[c3] An assembly as in claim 1 wherein said anode is in a 
cantilever configuration with said shaft relative to said 
insert. 

[c4] An assembly as in claim 3 wherein said shaft comprises 
an end residing within said insert, said anode is coupled 
to and rotating via said end. 



[c5] An assembly as in claim 3 wherein said insert comprises 
at least one side structure that protrudes within said 
vacuum chamber, said anode rotating at an inner end of 
said at least one side structure. 

[c6] An assembly as in claim 3 wherein at least one side of 
said insert is inner cooled via a cooling fluid circulating 
thereabout. 

[c7] An assembly as in claim 6 wherein said insert is inner 
cooled via said cooling fluid circulating therein. 

[c8] An assembly as in claim 1 wherein said anode is inner 
cooled via a cooling fluid circulating therein. 

[c9] An assembly as in claim 1 wherein said seal is at least 
partially surrounded by a structural member of said in- 
sert and resides between said anode and said at least 
one bearing. 

[cio] An assembly as in claim 1 wherein said anode and said 
shaft are in a straddle configuration relative to said in- 
sert. 

[cii] An assembly as in claim 10 wherein said at least one 
bearing comprises: 

a first bearing on a first external side of said insert; and 
a second bearing on a second external side of said in- 



sert. 

[ci2] An assembly as in claim 1 wherein said at least one seal 
is a ferro-fluidic rotating vacuum seal. 

[ci3] An assembly as in claim 1 wherein said anode comprises 
a coolant channel for direct and internal cooling of said 
rotating anode. 

[ci4] An assembly as in claim 1 wherein said anode rotates 
relative to said insert. 

[ci5] An assembly as in claim 1 further comprising: 

a cathode residing within said vacuum chamber; and 
a cathode-suspending member coupled to said cathode 
and positioning said cathode in close proximity of a tar- 
get of said anode. 

[cl6] An assembly as in claim 1 further comprising a pump 
coupled to and removing fluid from said vacuum cham- 
ber in response to a vacuum pressure signal. 

[ci7] An imaging tube assembly comprising: 
an insert having a vacuum chamber; 
an anode residing within said vacuum chamber and ro- 
tating on a shaft via at least one bearing; and 
at least one pressure transition chamber coupled to said 
insert and said shaft, said at least one pressure transi- 



tion chamber having an associated middle fluid pressure 
that is between an internal fluid pressure of said vacuum 
chamber and an external fluid pressure of said insert. 

[ci8] An assembly as in claim 17 wherein said anode is in a 
cantilever configuration on said shaft relative to said in- 
sert. 

[ci9] An assembly as in claim 17 wherein said anode and said 
shaft are in a straddle configuration relative to said in- 
sert. 

[c20] An assembly as in claim 17 further comprising a casing 
surrounding at least a portion of said insert, said pres- 
sure transition chamber residing between said insert and 
said casing. 

[c2i] An assembly as in claim 20 wherein said external fluid 
pressure is a vacuum pressure of an outer fluid external 
to said casing. 

[c22] An assembly as in claim 17 further comprising at least 
one seal residing between said insert and said shaft and 
preventing passage of at least one gas into said vacuum 
chamber. 

[c23] An assembly as in claim 22 wherein a seal of said at least 
one seal is coupled directly to said insert, said shaft, and 



said pressure transition chamber. 

[c24] An assembly as in claim 17 wherein said at least one seal 
comprises: 

a first seal residing between said insert and said shaft; 
and 

a second seal residing between said pressure transition 
chamber and said shaft. 

[c25] An assembly as in claim 17 wherein said pressure transi- 
tion chamber resides in an orientation relative to said in- 
sert, said orientation selected from at least one of said 
pressure transition chamber residing at least partially in- 
ternal to said insert and said pressure transition chamber 
residing at least partially external to said insert. 

[c26] An assembly as in claim 17 wherein said middle fluid 
pressure is greater than said internal fluid pressure and 
less than said external fluid pressure. 

[c27] An assembly as in claim 17 further comprising: 

a sensor detecting pressure within said pressure transi- 
tion chamber and generating a vacuum pressure signal; 
and 

a controller coupled to said sensor and adjusting pres- 
sure within said pressure transition chamber in response 
to said vacuum pressure signal. 



[c28] An assembly as in claim 27 further comprising a pump 
coupled to said controller and removing fluid from said 
pressure vacuum transition chamber in response to said 
vacuum pressure signal. 

[c29] An assembly as in claim 28 wherein said pump is contin- 
uously operated to maintain said middle pressure. 

[c30] An assembly as in claim 28 wherein said pump is acti- 
vated in response to said middle pressure. 

[c3i] An assembly as in claim 28 wherein said pump maintains 
said middle pressure approximately between 0 and 1 of 
atmospheric pressure. 

[c32] An assembly as in claim 17 further comprising: 

a cathode residing within said vacuum chamber; and 
a cathode-suspending member coupled to said cathode 
and positioning said cathode in close proximity of a tar- 
get of said anode. 

[c33] An assembly as in claim 17 wherein at least one side of 
said insert is inner cooled via a cooling fluid circulating 
thereabout. 

[c34] An assembly as in claim 33 wherein said insert is inner 
cooled via said cooling fluid circulating therein. 



[c35] An assembly as in claim 17 wherein said anode is inner 
cooled via a cooling fluid circulating therein. 

[c36] A method of operating an x-ray tube comprising: 

rotating an anode within a stationary insert via at least 
one bearing external to said stationary insert; 
rotating said anode via a shaft that is sealed with respect 
to said stationary insert via a rotating seal; and 
preventing passage of a cooling fluid into a vacuum 
chamber of said stationary insert via said rotating seal. 

[c37] A method as in claim 36 further comprising directly 
cooling said anode via said shaft. 

[c38] A method as in claim 36 further comprising transitioning 
pressure differential between said vacuum chamber and 
an external pressure of an external fluid that is external 
to said insert via a pressure transition chamber. 

[c39] A method as in claim 36 further comprising continuously 
adjusting pressure with said pressure transition cham- 
ber. 

[c40] A method as in claim 36 further comprising activating a 
pump to adjust pressure within said pressure transition 
chamber in response to a middle fluid pressure of said 
pressure transition chamber. 



[c4l] A method of operating an x-ray tube comprising: 

generating at least one pressure signal indicative of at 
least one vacuum pressure within at least one enclosure 
of the x-ray tube; 

generating an x-ray tube vacuum quality signal in re- 
sponse to said at least one pressure signal; and 
determining whether to perform a maintenance task in 
response to said x-ray tube vacuum quality signal. 

[c42] A method as in claim 41 further comprising preparing 
for replacement of the x-ray tube. 

[c43] A method as in claim 41 further comprising setting ser- 
vice contract pricing in response to said x-ray tube vac- 
uum quality signal. 



